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MUSCLE STRESS A N D THE USE OF BODY MECHANICS

Kathleen Ann Keeler, M.S.
Western Michi gan University,

1988

The purpose of this study was to examine the amount
of lower back muscle stress produced during lifting tasks,
using variations in weight and postures.

Electromyo

graphic activity of the erector spinae muscles at the L45 vertebral level was measured.
Thirty healthy female subjects participated in the
study.

Each subject lifted loads of two given weights

using both the stooped and squat lifting postures.

E le c 

tromyographic activity was recorded and averaged t h r ou gh
out each lift.
Results indicated that increased weight resulted in
increased stress on the erector spinae muscles,
of posture.

regardless

The squat lifting posture was found to be

more stressful on the erector spinae muscles than the
stooped posture,

however the squat lift is recommended

because it may provide the best protection for the lumbar
spine.
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CHAPTER I

INTRODUCTION

Background of the Problem

Health specialists including occupational therapists
emphasize the use of proper body mechanics during lifting
(Howland,

1953; Macdonald,

1976; Millen,

1974).

Howland

(1953) described body mechanics as an activity with the
purpose of shaping development toward the prevention of
postural and orthopedic defects.

Howland stated that good

posture was necessary for proper functioning of all o r 
gans,

self image, breathing,

and would alleviate pain

through release of tension in the lower back.

Several

studies investigated the effects of lifting postures on
muscle activity of the lower back

(Delitto, Rose, & Apts,

1987; Fish,

1955; Hart,

1978; Floyd & Silver,

1985).

The

squat lift posture was recommended by the authors, h o w 
ever,

the studies illustrated no differences between lift

types in regard to muscle activity.
The literature reported that the weight of the object
lifted effected muscle stress
et al.

(1987)

myographic
weight.

in the lower back.

Delitto

found that erector spinae muscle e l e c t r o 

(EMG) activity increased with increasing

Fish

(1978)

found higher erector spinae activity

1
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2
and disc compression as weight increased.

These two

studies suggested a relationship between muscle stress and
weight.
The present study examined the amount of lower back
muscle stress produced during lifting tasks,

comparing

variations in amount of weight lifted and lifting t e c h 
nique.

Subjects in previous studies wer? predominantly

men, this study was done with young women.

Research Questions

The author formulated the following research q ues
tions :
1.

Is there' a relationship between stress and weight

during lift?
2.

Is there a relationship between stress and l i f t 

ing technique?
The author researched the questions by reviewing the
literature on lifting in the following areas:

body m e c h 

anics,

and types

relationship between weight and stress,

of lifting techniques.

Definitions

Stress

Stress was defined in terms of muscle activity in the
erector spinae muscles measured by isometric contractions
through electromyography.

Increased muscle activity

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

(elevated EMG readings) was an indicator of increased
muscle stress.

Squat Lifting Procedure

Type of lift which consisted of lifting with feet
spread apart, toes pointed slightly outward, and knees and
hips flexed.

The back was arched,

shoulders back and head

tilted upward so that the subject was looking forward.
The trunk remained relatively vertical.

The subject

looked ahead rather than at the object being lifted.

Stooped Lifting Procedure

Type of lift which consisted of lifting while bent at
the waist with knees straight and feet spread apart.

Hypotheses

First Hypothesis

Conceptual

There is a relationship between stress in the erector
spinae muscles of the lower back and the amount of weight
lifted.

Operational

There is a mean difference in stress between lifting
a 1.3 kg weight and lifting a 7.9 kg weight.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Null

There is no mean difference in stress between lifting
a 1.3 kg weight and lifting a 7.9 kg weight.

Second Hypothesis

Conceptual

There is a relationship between stress and type of
lift.

Operational

There is a mean difference

in stress between stooped

and squat lifting.

Null

There is no difference

in mean stress between stooped

and squat lifting techniques.

Summary

The use of proper body mechanics while lifting was
emphasized by health professionals.

Scientists

investi

gated various lifting postures and the effects on the
erector spinae muscles,

however no differences were found

in terms of muscle stress.

This study investigated the

effects of weight and lifting posture on the erector
spinae muscles.

The following chapter contains a review

of the literature regarding body mechanics,

the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

relationships between weight and stress,

lifting techn

ques, and electromyography.
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CHAPTER II

LITERATURE REVIEW

Theory of Body Mechanics

Back injuries have become a very common disability in
modern society.

Millen

(1974) reported that in a life

time 8 out of 10 individuals experience low back pain.
Back injuries were very costly;

in business and industry,

back disability was the highest in compensation cost and
second in expenditures

for sickness benefits

(Saunders,

1985).
The use of proper body mechanics was suggested by
many experts
MacDonald,

(Floyd & Silver,

1955; Howland,

1976; Wolf, Basmajian,

Russe,

1953;

& Kutner,

to prevent or alleviate low back pain and injury.

1979)
Howland

(1953) stated that proper body mechanics during activity
shaped development toward the prevention of postural and
other orthopedic defects.

The author argued that good

posture was necessary for proper functioning of all o r 
gans, self image, breathing,

and health.

Howland p r o 

posed that proper body mechanics would alleviate backache,
release tension in the lower back, and decrease fatigue
and mechanical strains on the lower back ligaments and the
spinal column.

6
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Research on Lifting Postures

In attempts to determine which postures were the best
for lifting, researchers

investigated many types of p o s 

tures in terms of the effect on the human body.
et al.

Delitto

(1987) reported that the "squat" lift technique was

advocated by many sources.

In this lift,

the back r e 

mained relatively straight and the hips and knees were
flexed.

Delitto et al.

(1987)

reported that the use of a

kyphotic posture in whi ch the lower spine curved outward
resulted in less erector spinae activity.

However,

the

authors believed that the muscles and ligaments were
vulnerable to injury while undergoing stress in this,
elongated state, particularly when adaptations to guide
changes

in posture we r e required.

Delitto et al.

(1987)

suggested that a lift in which the spine was aligned and
maintained in natural lordotic posture wou ld provide the
optimal protection for the muscles and ligaments of the
lumbar spine.
In an analysis of stooped and crouched
ing methods, Troup

(1977)

(squat) lift

found crouched lifting to re

quire a higher rate of work and increased energy e x p e n 
diture.

The additional energy was required to provide the

body with kinetic energy, which was then available for
transfer of the load.

The author found that the stooped

lift required greater flexor torque in the initial portion
of the lift.

Overall,

the data in Troup's study revealed

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

no differences between lifting methods.
Fish

(1978) used filming techniques to calculate

muscle torque in a study designed to determine whether
stooped lifting was more stressful than squat lifting at
the L4-5 level.

Results demonstrated no differences

between the two types of lifting in four normal men.
Studies by Floyd & Silver
(1976), and Wolf et al.

(1955), Hart

(1979) reported no differences in

erector spinae activity between stooped
waist) or squat lifting
styles.

Wolf et al.

(1985), Troup

(bent at the

(bent at the knees and hips)

(1979)

suggested that measurement of

electrical activity of the erector spinae muscles could
not be used solely to determine stress levels on the lower
back because in the fully flexed position
muscles of the back relax.

(stooped)

the

The fully flexed position

required the ligamentous structures to provide support for
the lumbar vertebral column and the weight of the torso;
not until extension did the erector spinae muscles
activate

(Basmajian & Deluca,

Wolf et al.,
(squat lift),

1979).

1985; Floyd & Silver,

1955;

While using proper body mechanics

the erector spinae muscles constantly co n

tract to maintain the upright position of the trunk.
Floyd and Silver

(1955)

reported that the use of proper

body mechanics prevents putting maximum tension on the
ligaments of the lower back, which were the most fre
quently

injured ligaments

in the body.
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Research On Weight and Stress

Fish

(1978)

found differences in stress between

weights using the stooped lift in a study with able-bodied
men.

Delitto et al.

(1987) measured the electromyography

(EMG) of the erector spinae muscles in two different
lifting postures and three different weights.
al.

(1987)

found increased EMG activity with increased

weight lifted,
(1977).

Delitto et

as did Andersson, Ortengren,

Andersson et al.

stress in the lower back

and Herberts

(1977) also determined that
increased as the angle of forward

flexion of the trunk increased under a fixed load,
measured up to 50

of flexion.

In a subsequent study,

Andersson, Ortengren, and Nachemson

(1978) confirmed

increased stress with increased weights through myoelectrical and disc pressure measurements.

The results of the

1978 study also indicated that as weight was moved closer
to the body, stress decreased.

Similarly,

muscle stress

increased as weight was moved away from the body.
Andersson et al.

(1978)

found that erector spinae muscle

activity decreased at large angles of flexion,

but the

weight of the trunk must still be supported for e qui l
ibrium.

The investigators found that disc pressure in

creased as trunk flexion increased.
(1978)

Andersson et al.

stated that the "main advantage to the

lifting posture]

[squat

is that it is possible to bring the

object closer to the body"

(p. 33).

More emphasis should

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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be p laced on reduction of object sizes and distribution of
the load so that lifting can be done close to the body,
decreasing the stress placed on muscles and vertebral
discs

(Andersson et al.

1978).

Andersson's et al.

(1977,

1978)

studies examined the effects of lifting on male

workers.
Troup

(1977) stated that "in spite of the common

association between back injuries and the handling of
materials at work there are still no acceptable standards
of what can be handled with safety or for how it should be
properly done"

(p. 201).

In a compilation of studies

designed to determine maximum acceptable limits of lifting
tasks,

Snook

(1978)

reported that strength and endurance

vary greatly among individuals regardless of sex,

there

fore there was no one max im um weight that was acceptable
to everyone.
Most research done on lifting postures and the use of
weights studied men only
Silver,

1955; Troup,

(Andersson et al.,

1977).

Delitto et al.

1977; Floyd &
(1987)

studied

both men and women, however the reported results were
combined.

This did not account

ferences between sexes.
differences

for physiological d i f 

Wolf et al.

(1979) studied the

in EMG activity between sexes in several

static and dynamic positions.

The authors found d i f f e r 

ences between men and women and stated that "EMG data
during dynamic movements in a normal population cannot be

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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grouped for men and women within a specified age distri
bution"

(p. 228).

Instrumentation

Electromyography

Electromyography was a technique of measurement of
muscle activity which allowed an estimate to be made of
the duration and magnitude of stresses in the spine
(Troup,

1977).

EMG was used as a measurement technique by

many investigators
et al.,
al.,

(Andersson et al.,

1987; Floyd & Silver,

1979; and others).

1977, 1978; Delitto

1955; Hart,

1985; Wolf et

Andersson and Ortengren

(1984)

reported that it was possible to predict lumbar disc
pressure using back muscle myoelectric activity at lumbar
levels.

Troup

(1977), however, pointed out that EMG was

limited because it did not provide information regarding
"the passive component of muscle tension or the mechanical
state of the contractile elements of the fiber"
Wolf et al.

(p. 203).

(1979) emphasized that electromyographic data

during dynamic movements could not be grouped for men and
women within a specified age distribution because of
individual variation.

Electrode Placement

Basmajian

(1980) and Cram (1985)

recommended surface

electrode placement at the L3-4 vertebral level for

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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measurement of erector spinae muscle activity.
Silver

Floyd and

(1955) placed surface electrodes over the lumbar

erector spinae muscles bilaterally at the L3 vertebral
level.

They found that this placement recorded electrical

activity adequately and did not pick up extraneous e le c 
trical activity from adjacent muscles.
Nouwen

(1983) positioned the active electrodes at the

L4-5 vertebral level in a study which involved chronic low
back pain patients

in the standing position.

Other re

searchers investigated EMG activity w it h electrode p l a c e 
ment in several placements on the paraspinal muscles
(Andersson & Ortengren,

1984; DeVries,

1968; Wolf et al.,

1979).

Summary

The use of proper body mechanics for reduction of
stress in the lower back were supported by many sources.
The squat lift technique was recommended most often al
though it has not yet been determined to be the best
method physiologically.

Concern was expressed regarding

stress on the vertebral discs during use of the stooped
lifting posture.

The efficacy of squat method of lifting

for relief of pain and improvement of function has not yet
been well documented

(Fish,

1978).

Weight was reported to have an effect on muscle
activity;

increases in weight resulted in increases in EMG

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.
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activity of the erector spinae muscles.

EMG was commonly

used in determining muscle stress during lifting.

Its use

is limited/ however it does provide useful information
regarding stress during lifting.
The present study examined erector spinae muscle
activity at the L4-5 vertebral level to determine whether
there are significant differences in lifting at a lower
vertebral level.

The following chapter describes the

methods and procedures used in this investigation of the
effects of lifting two different weights and two different
postures on the erector spinae muscles of normal young
women.
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CHAPTER III
METHODS

Subjects

Thirty healthy female s u b j e c t s , ranging in age from
18 to 34 years with a mean age of 22.7 years, participated
in this study.

All subjects were without history of back

or knee strain as reported by the individuals.

Partici

pants were recruited from the student population of W e s 
tern Michigan University.
activities,

Before commencement of the

the procedures were explained to the subjects

and all questions were answered.
a consent form

Subjects read and signed

(see Appendix A) approved by the u n i v e r 

sity's Human Subjects Institutional Review Board.

Procedure

In preparation for the application of the EMG e l e c 
trodes,

the skin at the placement site was cleaned with

rubbing alcohol and slightly abraded to ensure good s u r 
face contact and to reduce skin resistance.

A pair of

adhesive electrode strips were applied bilaterally on the
skin surface overlying the muscle bellies of the lumbar
erector spinae muscles at the L4-5 spinal level.

The

interelectrode separation for each pair r c active
14

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

15
electrodes was 4.5 cm.

The ground electrode for each pair

of active electrodes was located directly between them.
Prior to beginning the research activities,

the subjects

were reminded that they had the right to stop the test at
any time.
The techniques of the stooped and squat lifts were
demonstrated to the subjects pr i o r to the performance of
each lift.

Each subject practiced the movement until the

investigator was satisfied that the subject understood the
desired lifting technique,

at w h i c h time the subject

performed the lifts.
In or der to rule out order effect,

half of the s u b 

jects were randomly assigned to p e r f o r m the squat lifting
technique first,
nique.

followed by the stooped lifting te c h 

The remainder of the subjects performed the

stooped lifting method first.

All subjects were allowed

recovery time between lifts.
Subjects performed both m ethods of lifting with each
of two loads.
crate only,

The first load consisted of a 1.3 kg wooden

the second load was the same crate containing

a 6.6 kg weight.
to waist level,

The subjects lifted the crate from floor
at which time the investigator took the

crate from the subject.
According to Snook

Each load was lifted three times.

(1978), the m a x i m u m acceptable weight

of lift for 90% of women at the vertical and horizontal
distance w h i c h was required in this study is 13 kg.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.
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investigation was well within this limit/ using a maximum
of 7.9 k g .
The subjects were instructed to use the appropriate
lifting technique to lift the crate upon signal from the
investigator.

The subject completed the lift while e le c 

tromyographic activity was recorded.

The readout on the

digital monitor for both left and right sides was recorded
for the upward portion of the lift for each trial.

The

digital integrator averaged the EMG output from each side
of the body during the 2-second lift.
Subsequent to data collection/

all subjects were

instructed that the squat lift technique was determined to
be the preferred lifting technique in back injury p r ev en
tion particularly when lifting heavy loads.

Instrumentation

Through the use of electromyography,

the stress on

erector spinae muscles can be measured by recording muscle
activity during movement.
ment

The electromyographic instru

(EMG M-57) and the digital integrator

(Model D-200)

used in this study were manufactured by J & J Instrument.
The EMG M-57 measured muscle action potentials
millivolts.

(MAPS)

in

The digital integrator reported the average

muscle activity bilaterally over a 2-second time period,
the duration of the lift.
leads,

Two preamplifiers, electrode

silver/silver chloride electrodes,

ground
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electrodes and adhesive electrode'strips were used.

Data Analysis

A counterbalanced crossover design was used to test
the hypotheses in this study.

In order to determine

whether an order effect was present, a two-tailed t test
for independent samples was used.
present.

No order effect was

Two-tailed t: tests for related measures were

used to analyze the data obt ained from testing the c ond i
tions of the two independent variables, weight and lifting
posture, alpha was set at £ < .05.

Bilateral data from

the three trials of each type of lift at each given weight
were averaged and combined to provide means used in the t:
tests.

Preliminary data analysis indicated that there

were no differences between readings obtained fro m left
and right erector spinae muscles,

therefore the readings

from left and right erector spinae muscles for each type
of lift at a given weight were averaged together in s u b
sequent data analysis.
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CHAPTER IV

FINDINGS

Results

Two-tailed t tests for related measures were used to
analyze the data.
of this study.

Tables 1 and 2 represented the results

In Table 1, the results indicated that

lifting 7.9 kg was more stressful on erector spinae m u s 
cles than lifting 1.3 kg regardless of lifting style.
Table 2 demonstrated that the squat lifting posture was
more stressful on the erector spinae muscles than the
>
stooped lifting posture.

Table

1

Effect of Weight on Erector Spinae
Muscle Activity Regardless
of Lifting Posture

Variable

Mean

SD

1.3 kg

61.69 m V

25.48

7.9 kg

80.98 m V

37.39

t

7.16*

‘Significant at £ < .05, df = 29.

18
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Table 2
Effect of Weight and Lifting With Stooped
Versus Squat Postures o'n Erector
Spinae Muscle Activity

Variable

Mean

SD

t

1.3 kg
Stooped

29.03.m V

13.36

Squat

36.85 mV

17.89

32.66 m V

13.50

44.13 m V

21.04

6.43*

kfl
Stooped

6.33*
Squat

* Significant at £ < .05, df = 29.

Discussion

The data supported the first operational hypothesis
that there was a mean difference in stress between lifting
a 1.3 kg w eight and lifting a 7.9 kg weight in normal
young women.
hypothesis.
et al.

(1977)

weights.

There was enough evidence to reject the null
This result agreed with a study by Andersson
in which individuals lifted loads of various

The authors found that EMG activity increased as

the load increased.
other studies

The present study confirmed several

(Andersson et a l . , 1978; Fish,

1978; Snook,

1978; Wolf et a l . , 1979) which determined that as weight
lifted increased so did stress on the muscles of the lower
back, regardless of posture.
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The data also supported the second operational hypo
thesis that there was a mean difference in stress of the
erector spinae muscles between stooped and squat lifting.
There was enough evidence to reject the null hypothesis.
Results indicated that squat lifting was more stressful
for this population than stooped lifting.
The result of the second hypothesis was surprising
because it was contrary to findings of previous studies.
Review of the literature found no differences between the
stooped and squat
activity

(Fish,

lifting postures with regard to muscle

1978; Hart,

1985; Wolf et al.,

1979).

Promoters of proper body mechanics during lifting recom
mended the s qua t’ lifting posture because it was possible
to bring the load closer to the body, decreasing m e c h a n 
ical strains on the lower back and ligaments
al.,

1978; Delitto et al.,

1987, Howland,

(Andersson et

1953).

Evidence

from the present study helped support the discussion by
Floyd & Silver

(1955), Howland

(1953), and Troup

(1977)

that the erector spinae muscles constantly contract during
the squat lift, preventing maximum tension on the liga
ments of the lower back such as was indicated during
stooped lifting.
Reasons for the findings may be that the present
study dealt with female subjects which had not been
thoroughly researched in the past.

A study by Wolf et al.

(1979), which included both male and female subjects,
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found differences in EMG activity between men and women,
particularly

in the 18 - 29 year age range.

Thus,

the

authors suggested that during dynamic movements in a
normal population, data could not be grouped for men and
women.

Therefore,

the results of the present study should

pertain only to females and only to those subjects which
the researcher examined.

Differences in comparison with

other studies may also reflect variations between male and
female lifting postures.
10 - 20

Wolf et al.

(1979) reported only

trunk flexion during squat lifting by several

young women which was believed

"to account for the higher

EMG levels for women in this age group"

(pg.

227).

Limitations

The results of this study were limited by several
factors.
1.

The sample population consisted of volunteers

from the WMU student population,

thus the results could be

generalized to the population of WMU female students nor
to all young women because the sample selection procedure
was biased.
2.

For some subjects,

the novelty of the lifting

techniques may have affected performance.
observations

Subjective

indicated that subjects were less stressed by

the lift they were more accustomed to using.

The re 

searcher could reasonably predict which lift the subject
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commonly performed outside of the research setting by
observing the ease in lifting and electromyographic r e 
cordings during testing.

This observation could indicate

that altering body mechanics might take considerable
repetition and practice to develop the lifting style into
habit before reduction in muscle stress.
3.

Measurement was limited by available technology.

Measurements were averages rather than graphed recordings.
The onset of the measurement of the lift was begun by the
investigator's observation of the subject grasping the
box.

By averaging muscle activity readings throughout the

lift, muscle stress during the later part of the lift may
have been masked by muscle relaxation during the initial
part of the lift.

Instruments with more sensitivity might

provide more accurate measurements.
4.

The researcher was trained and approved on the

use of electromyographic equipment, however the actual
mechanics might have caused inaccurate responses.

The

application of electrodes may also have been a source of
error.
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CHAPTER V

RECOMMENDATIONS AND CONCLUSION

Recommendat ions

In determining the benefits of prope r body mechanics,
there is a need for further study wit h this population and
others participating

in lifting tasks.

A repetition of

this study is suggested using more complete measurement
tools such as a pen recorder and automated equipment.
Repeating the study with other populations
mended.

is also re co m

An analysis of variance could be completed with

the data from the present study to determine whether an
interaction exists between lifting, weight and stress.

Conclusion

Proper body mechanics,
lifting posture,

including the use of the squat

has been promoted for many years by

occupational therapists and other professionals.

Research

has not determined whether one lifting posture is better
than others,
situation.

the most suitable posture may vary with the
This study demonstrated that the squat lift

is more stressful to the erector spinae muscles than the
stooped lifting posture.

However,

the squat lifting

posture avoids placing maximal tension on the ligaments of
23
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the lower back and is more protective of the vertebral
column so it remains the most recommended lifting style.
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DATA FORM
Subject No.___________
Age ___________________
Weight ________________
He ight_________________
Lt.

Rt

Squat Lift
Empty crate
1.3 kg

7.9 kg

Stooped Lift
Empty crate
1.3 kg

7.9 kg
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2?

Questionnaire
The information on this questionnaire will be kept confidential.
pnone number will be used only for purposes of contacting you.
Name:

Your name arc

Phone:
Times and Days when most often available

Age__________
Height
Weight

Please circle your answer
How would you describe your physical condition?
A.

Excellent

C.

Fair

B.

Good

D.

Poor

Do you now or have

you ever had

required medical treatment?

back or knee problems or injuries wr-irh

Yes

No

Have you had any training in manual lifting?

for example, by a Ph\sical

Therapist or Occupational Therapist
Yes

No

Are you allergic to rubbing alcohol, gel (similar to Vaseline),
or adhesive?

Yes

Na
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informed consent form

Dear Volunteer:

I am a graduate student at Western Michigan University.

Participation in

this project will contribute to the knowledge of muscle activity during
movement.

I an seeking volunteers who are -female, between the ages of 13 and

35, who have no history of back or knee problems and are in good health.
If you choose to participate in this study, you will participate in a brie
activity in which you will lift a 10# book.
floor and place it on a table.
lift.

You will pick up the book from t

You will res? for a short time, then -speat t

Sensors will be attached to your back to monitor your muscle activity.

In order to properly apply the sensors to ensure good contact, rubbing alcohc
gel, and adhesive pads will be used.

If you are allergic to any of these

products, please withdraw from the study.
The information I collect will be coded so that no one will be atls to
identify you in any way.

You are free to stop participating in the scudy

whenever you wish without penalty, participation is voluntary.
Any questions you have about this study will be answered promptly.

FI ease

cail me at 343-0213.
Thank you.
Sincerely,

Kathleen Fongers
I do not have any known back or knee problems.
Iam healthy and have no
known allergies to rubbing alcohol, gel or adhesives.
I agree to reccrt any
discomforting symptoms immediately to the researcher. I understand that
participation and cessation of the activity is totally controlled bv myself,
have read and understood all the above information.
All of my questions have
been answered and I agree to participate.

• Signature of Volunteer

Date
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Reviewer:
&

Western Michigan University •••
Hunan Subjects Institutional Review Board Received:
Hunan Subjects Approval Forn

RESEARCH SHOULD NOT BEGIN UNTIL THE PROTOCOL HAS BEEN REVIEWED AND APPROVED
BY THE HUMAN SUBJECTS INSTITUTIONAL REVIEW BOARD, WHICH MEETS ON A REGULAR
MONTHLY BASIS. PROTOCOLS MUST BE RECEIVED BY THE HSIRB CHAIR AT LEAST
SEVEN DAYS PRIOR TO A REGULARLY SCHEDULED MEETING IN ORDER TO BE_JLCIED_OH
AT THAT MEETING. PLEASE TYPE EACH RESPONSE - EXCEPT SIGNATURES. REFER TO
THE WESTERN MICHIGAN UNIVERSITY POLICY FOR THE PROTECTION OF HUMAN SUBJECTS
TO DETERMINE THE APPROPRIATE LEVEL OF REVIEW.
PRINCIPAL INVESTIGATOR

Kathleen Fonsers

DEPARTMENT Occupational Therac*

I W i - O ?lfl___________ Office Phone________________________

Hone Phone

'Hone Address 7T5A Garland Cfrrcle Office Address ____________________
— Kal ama7.no f MI

PROJECT TITLE:

hqOQfl_____________________ ;__!_______ ;
_________

Muscle Stress and the Use of Body Mechanics_____________

SUBMISSION DATE: Oct..
APPLICATION IS:

X

iqflftOPOSED PROJECT DATES i/fifl

New

Renewal

TO h/flfl

Continuation

Supplenent

SOURCE OF FUNDING:
(if applicable)

Signature of Investigator

STUDENT RESEARCH (Fill out if applicable)
Name of Student
Address

Kathleen Fencers____________ Phone
7^5A Gai-1 and 01ncTa

The Research is:

Kal ama^nn, MI ffQOOft

Undergraduate Level

^

Graduate Level

Faculty Advisor Barbara J..Henphi 11______ Departnent Orcnpat.-innnl Thanapy

Phon. £? 3 -</??/
Siapature of Faculty Advisor
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I
— '__
. .. .
••
f VULNERABLE’SUBJECT INVOLVEMENT (Fill:out if applicable) -

s

Research involves subjects who are: (check as many as apply)
6.
Other subjects whose life •
1.
children
circumstances may interfere
approximate age __
with their ability to make
free choices in consenting
2.
mentally retarded persons
to take part in research
check if institutionalized
3.
mental health patients
check if institutionalized
A.
5.

prisoners
pregnant women

LEVEL OF REVIEW:

(Describe please)

Please indicate here if you think that the research
project is exempt from review, subject to expedited
review, or subject to full review.

Exempt (Forward 1_ application to IRB Chair)
Which category of exemption applies? fl________
Expedited (Forward A applications to IRB Chair)
Subject to Full IRB review (Forward 9 applications to IRB Chair)
Comments:

HSIRB ACTION
1.

Exempt

_____________________________ ,
Signature HSIRB Chair

2.

Expedited

_______
Date

Full

Tour application was reviewed and'the Human Subject Institutional
Review Board (HSIRB) has determined that:
1.

The proposed activities, subject to any conditions and/or
restrictions indicated in Remarks below, have (a) provided
adequate safeguards to protect the rights and welfare of
human subjects involved, (b) established appropriate procedures
and/or documents to obtain informed consent, and (c)
demonstrated that the potential benefits of the research
substantially out-weigh the risks.
2. The proposed activities, for reasons indicated in Remarks
.
below do not provide adequate protection for therights and
welfare of the human subjects.
_
At its meeting" on
' /
» the HSIRB (approved) (provisionally
approved - see remarks) this application with regard to* the treatment
of human subjects. The HSIRB categorized this application-as:
1. Involving subjects at no more than minimal risk.
2. involving subjects at more than minimal risk.
REMARKS:
Signature riSiKfa Chair
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r:
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-

-

-

-

-

r
L
;
_________
Dl?r{!cTTnMS• ’ P le a s e type or print the requested information - except
• a£gnature«. Tou may attach additional sheets as necessary
and reference the appropriate page.
PRINCIPAL INVESTIGATOR:
Tittp of PROJECT:

K a t h l pph F rm g p rg _______________ Date.

Muscle Stress and the Use of Body Mechanics_______

ABSTRACT:

Briefly describe the purpose, research design, and site of the
proposed research activity.
Occupational therapists as well as other health professionals use and teach
methods of lifting which are intended to reduce or prevent stress to the lower
back. This has become an important area of study since eight out of ten adults
!?n£e ?
pain during their lifetime. It is the intent of this research
er to determine whether improved body mechanics is less stressful on the
muscles of the lower back than natural, uninstructed lifting in normal adult
females. Volunteers•mill be sought from the Western Michigan University
community at large. Subjects will be randomly assigned to the experimental
1 group. Each subject will be asked to lift a 10 lb. object from
a! « * m
•f1®* height in whatever manner is natural for them and place it
on a table next to them. Baseline information will be collected during this
lift, using an electromyographic (biofeedback) instrument. The control group
n
above lift at which time data readings will be taken. The
n
receive instruction in body mechanics and the lifting
procedure mill be repeated using good body mechanics, at which time the data
will be collected. Results of the study will focus on the comparison of
stress levels of the lower back between the two groups.

CHARACTERISTICS OF SUBJECTS: Briefly describe the subject population (e.g.,
age, sex, prisoners, people in mental institutions, etc.). Also indicate
8Tl?eUsUDjectiUwiif1'€e normal adult women between the ages of 18 and 35
who have no past or present condition of back or knee strain as reported
by the individuals. Each subject will sign an informed consent form (see
attached), fill out a questionnaire, and participate in the activity while
wearing sensors which will be connected to an electromyographic (biofeedback)
instrument to record the data.

SUBJECT SELECTION: How will the subjects be selected?
many subjects will be involved in the research?

Approximately how
..

The subjects will be self-reported healthy WMU women mho volunteer for
the study by answering an advertisement in the Western Herald. Volunteers
will be selected as participants if they meet the requirements of the
informed consent form (ICF), report no history of hack or knee problems, and
have had no formal training in lifting techniques. Approximately 60 subjects
will be sought for the study.
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C 0 K F X D E N T I A L I T 7 OF DATA: * Briefly describe 'the precautions that will be'
taken to ensure the privacy of subjects and confidentiality of information.
Be explicit if data is sensitive.
Uoon collection of data, numbers will be assigned to
that the*
to insure anonymity. The researcher will assure the volunteers that the
data will remain anonymous through the use of the I .

BENEFITS OF RESEARCH: Briefly describe the expected benefits of the research.
The use of appropriate body mechanics (proper posture) in lifting
has been emphasized in the rehabilitation literature. This study investigates
through electromyography the activity of muscles in the lower back during
common lifting. The results will help determine whether the use of improved
body mechanics is less stressful on the muscles of the lower back.________
RISKS To SUBJECTS: Briefly describe the nature and likelihood of possible
risks (e.g., physical, psychological, social) as a result of participation
in the research.
The investigator is properly trained in biofeedback and body mechanics.
The lifting activity in which the subjects are being asked to participate is
one which is frequently done in every day life. Participants will have the
option to withdraw from the research at any point during the study.

PROTECTION FOR SUBJECTS: Briefly describe measures taken to protect suajects
from possible risks, if any.
The volunteers will be screened through the use of a questionnaire for
possible health problems particularly focusing on the back and knees. Any
^ time during the experiment if the subject reports any discomfort the
’activity will not continue.

INFORMED CONSENT): Please attach a copy of the informed consent form. If
oral consent will be obtained, describe procedures for obtaining and document
ing such consent. (Subject should be given a copy of the consent form).
See attached copy of Informed Consent Form.

■QUESTIONNAIRES OR INTERVIEW SCHEDULES: if questionnaires, interview schedules
or data collection instruments are used,, please Identify them and.attach a
copy.of what will be used in the project.
...
See attached copy of the questionnaire.
.

.

* « « •

::
.•

■
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